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S1. Training dataset

S2. Data scaling
Since the measured data of OSC distributed in a range of 5 to 6000 μmol/g, logarithms were applied to standardize them. Additionally, for each explanatory variable (x), another standardization was performed using the mean value μ and the variance σ of the explanatory variables of the training data, as
In the case of the database (DB), which is screened by the trained model, the explanatory variables may spread to a larger range than that of the training data, even using the standardizing of Eq. (S1), because the DB records a large number of materials. In other words, this issue implies that the majority of the DB entries would lie outside of the range that the prediction model was trained on. To minimize this extrapolation problem, we applied variable transformation as tanh ̅ to restrict the range of standardized features between -1 and +1.
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S3. Results of leave-one-out cross validation
Figure S1. Results of leave-one-out cross validation by SVM regression model at 773 K Table S3 shows the accuracy and F-score of LOOCV for the binary-classification task at each temperature. Threshold values (OSCth) used to divide the measured OSC for 60 oxides into two labeled classes are also shown in Table S4 . The SVM classification models were built with selected features in the regression model at each temperature. The number of training data values greater than OSCth at 973K, 773K, and 573K are 29, 30, and 27, respectively. Figure S3 . Pairwise scatterplots for the OSC data at 973K and seven explanatory variables S9 S7. Rate of OSC Figure S4 shows the transient response curve for the concentrations of CO, CO 2 , and O 2 for Cu 3 Nb 2 O 8 and p-CZ. We simply estimated the rate of OSC (OSC-r) by the slope of the starting point of the CO 2 generation in Fig. S4 . The estimated OSC-r for p-CZ and Cu 3 Nb 2 O 8 were 1.60x10 -5 mol/min and 2.38x10 -5 mol/min, respectively. Therefore, proposed Cu 3 Nb 2 O 8 has better performance than p-CZ from the view point of rate. 
S4. Binary-classification task
S5. Accuracy for machine learning algorithm
S6. Pairwise scatterplots
S8. Synthesis of Pd(1wt%)/Cu3Nb2O8
We synthesized Cu 3 Nb 2 O 8 using the solid phase reaction method. Binary oxides (Cu 2 O and Nb 2 O 5 ), used as the raw material, were ground and mixed for 1 h at a mole ratio of Cu 2 O/Nb 2 O 5 of 1.5 using an agate mortar. The material was pressed at 196 kN using the cold isostatic pressing method and pelletized. The pellet was air-fired at 800℃ for 36 h and subsequently airfired at 950℃ for 40 h to obtain the oxide. The resulting pellet-shaped oxide was ground in an agate mortar and loaded with 1wt% of Pd via impregnation method. This oxide was suspended in a little water and a nitric acid solution of palladium nitrate was dripped on it. The suspension was subsequently heated at 120℃ to vaporize the water. The Pd(1wt%)/ Cu 3 Nb 2 O 8 was obtained after being reduced by hydrogen at 400 °C in air for 2h.
